Abstract
Background
A November 2002 Australia Institute study suggested that the majority of those aged below 40 who had taken up PHI as result of government incentives have since dropped PHI (Lawson, 2002a) . The Health Minister stated that these claims were incorrect as those who had joined between June and September 2000 were used as the denominator in the retention calculation, not the number who had joined over the entire period the incentives were in place (Lawson, 2002b) . This inappropriately increased the percentage of those ceasing PHI. Similar statements were reported in the media in February 2003 when Private Health Administration Council (PHIAC) data to December 2002 was released (Schubert 2003) .
How can member retention rates be accurately measured? What are the effects of demographic change on the number of people covered by PHI in each age cohorts? How does demographic change affect the benefits projected to be paid by RHBOs (Private Health Funds) and the analysis of price sensitivity of PHI uptake? Table 1 indicates people covered by PHI in each five-year age cohort at the end of September for the last six years. September quarters have been used as peak coverage was reported in the September 2000 quarter. Those 85 years and over are combined into one cohort. 
People covered by PHI 1997 to 2002

Projecting PHI coverage
Method 1 -assumes no net cessation of coverage
Hereafter this is referred to as the first projection method. Table I illustrates there has been significant change in the number of people with PHI in many age cohorts between September 2000 and September 2002. Does this mean people in some age cohorts are increasingly relinquishing and others increasingly taking up PHI or is there another explanation?
Analysis of this issue should take into account the effects of demographic change and mortality in each age cohort. Ideally this would be done in one-year cohorts but PHIAC data is available only for five-year age cohorts. Males and females are projected separately given their different mortality rates particularly in older age cohorts. The mortality rates used are derived from the Australian Government Actuary Life Tables (Actuary  1999) . The projections based on both sexes are added to derive an all people projection.
The general equation to calculate the future numbers in each five-year age cohort follows: The equation is applied to both sexes in the five-year age cohort A, for x years in the future, assuming x is 5 or less.
Where:
• Number in cohort (A-1) equals the number of people covered in the preceding five-year age cohort in the base year.
• Number in cohort (A) equals the number of people covered in the five-year age cohort under consideration in the base year
• cohort (A-1) mortality over x years equals the proportion of people in the age cohort (A-1) projected to move into age cohort A over x years who survive x years • cohort (A) mortality over x years equals the proportion of people in the age cohort (A) projected remain in age cohort A who survive x years
The equation assumes that within each five-year age cohort the number of people taking up or relinquishing PHI and the numbers within each one-year age group are equal. It also assumes that the mortality rate of those that remain in the same age cohort and those that move into the next age cohort is the average mortality rate of each group.
An example is the changes in the 35-39 age cohort over two years. 40% of this cohort move into the 40-44 age cohort, and 40% of the 30-34 age cohort moves into the 35-39 age cohort. These numbers will be reduced by the two year mortality rate. These are the mid-point two year mortality rates of those remaining and those moving into each age cohort. For those remaining in the 35-39 age cohort this is the two year mortality rate for those aged 36 in the base year. Similarly for those moving into the 35-39 age cohort it is the two year mortality rate those aged 33 in the base year.
These assumptions may not be valid for the very elderly because there are significant increases in mortality rates with increasing age. The 85+ age cohort requires special consideration as the reduction in the people covered in this cohort from the base year reflects mortality only.
A further confounding factor in relation to older age cohorts is changes in eligibility criteria for the Department of Veteran Affairs Gold Card since September 1998. The Gold Card entitles eligible people aged over 70 years to a wide range of benefits including the cost of care in many private hospitals and paying doctors fees significantly above Medical Benefit Schedule rates. These benefits are available regardless of whether the condition being treated is related to the period of service or not. (Source: www.dva.gov.au/health/vtec/ treatmentcards). The change in eligibility criteria led to some people relinquishing PHI but this number is not easily quantified. Future changes to eligibility criteria remain possible.
The equation is not applied to the 0-4 age cohort because the birth numbers are the major influence on PHI coverage in this group. It is assumed for this age cohort that the percentage covered in the base year will also be the percentage covered in future years. The total people in this age cohort are based on ABS mid-range projections (ABS 2000) . Projections of numbers with PHI coverage are made by multiplying the projected population by the percentage of the age cohort currently covered by PHI. This takes into account changing fertility rates.
The equation has been derived to cover changes over five years. Longer term projections become increasingly uncertain due possible changes in fertility rates, mortality rates, immigration policy and incentives to obtain and retain PHI. An equation can be derived that projects the number of people covered by PHI beyond five years other than for the very young but its value must be questioned in light of the uncertainties noted. The calculation is similar to that shown earlier. The effect of mortality on the number of people currently insured in an age cohort x years in the future is as follows:
Number covered five-year age cohort A x years in future: Number in cohort A * cohort mortality over x years
These people will be in two different age cohorts x years in the future unless x is a multiple of five. When x is divided by five, the quotient reflects the minimum number of five-year age cohorts that the survivors advance. The remainder reflects the proportion of the survivors that will advance into a further age cohort. As an example, in twelve years time 60% of the survivors from the current 30-34 age cohort will be in the 40-44 age cohort (those currently aged 30-32) and 40% will be in the 45-49 age cohort (those currently aged 33 and 34). The numbers in each future five-year age cohort will be made up of survivors from two current five-year age cohorts except where projections are made for periods that are multiples of five years.
Method 2 -assumes some nett cessation of coverage
In practice there is some cessation of PHI and an alternative method is needed to project the actual numbers insured. This second projection method uses linear regression analysis to make a projection of the percentage of people with PHI in each age cohort. This is based on quarterly PHIAC data from September 2000 to September 2002. Combining the projected percentage of the population covered by PHI with ABS mid-range population projections gives a projection of people covered. This method assumes there will not be major changes that impact on retention rates.
The first projection method assumes no nett loss of people covered by PHI and this is appropriate when projecting persons with PHI, assuming no PHI cessation. Combining these two projection methods provides a basis for deriving PHI retention rates.
Results
Two projections of people covered by PHI in September 2002 were made using the first projection method.
One was based on September 1998 coverage and assumes measures that enhanced PHI coverage had never been implemented. Table 4 indicates the first projection method will overestimate actual PHI uptake because some people cease holding PHI. For this reason the second projection method is used to project the future numbers insured as it makes allowance for recent trends in cessation of PHI uptake. 
Discussion
What is the retention rate of PHI?
Retention rate refers to PHI coverage at the end of a time period (here September 2002) compared to that projected using the first projection method. These are not necessarily the same people as some individuals take up and others relinquish PHI. Table 4 's results suggest there is a 94.2% retention rate of new members excluding those aged 75+. Similarly Table 3 's results suggest an overall retention rate of 97.9% again excluding those 75+. Table 3 also compares the change in people covered in each five-year age cohort between September 2000 and September 2002 with and without demographic adjustment using the first projection method. The number of people covered in the 20-24 age cohort has risen by 62,450 but this is without considering demographic factors. When demographic change is considered there is a fall of 43,950 compared to that projected. Similarly in the 30-34 age cohort the number of people covered by PHI has fallen by 32,639. When demographic change is considered the number rises by 66,384 compared to that projected.
Accurate calculation of retention rates by age cohort requires the number of people covered to be compared to the coverage projected, using the first projection method to incorporating demographic and mortality effects. The difference between the two provides a measure of retention rates. Comparing actual numbers covered between two periods does not give an appropriate measure of retention rates due to demographic and mortality factors.
How large is the Gold Card effect?
This refers to the number of people who relinquished PHI due to liberalised Gold Card eligibility. Table 5 indicates the number of people with PHI in the 70+ age cohorts fell by 7,835 between December 1998 and March 1999. This suggests over 7,800 people ceased PHI coverage due to the Gold Card effect. The actual number may be higher if some people in these age cohorts not eligible for a Gold Card took up PHI for the first time in this period. This may mask the extent to which people relinquished PHI due to becoming eligible for a Gold Card.
Does the retention rate vary with age cohort? Table 4 shows that there are marked differences in retention rate between age cohorts. The rate is lowest in the 20-24 age cohort. This is predictable as it is a time of low medical need, and many non-students ceasing to be covered under family tables at age 21 decline to pay PHI from their own resources. The retention rate is highest in the 30-34 age cohort. This is also predictable given that people must take up PHI by age 30 to avoid LHC premium loadings.
What was the retention rate of those under 40 years new to PHI?
From What are the implications of Demographic Change for future RHBO costs? These results indicate demographic factors will increase Hospital Table premiums by about 1.7% per annum in the near future. They take no account of other factors increasing fund costs such as age standardised utilization increases and increased provider charges. They illustrate the challenge RHBOs face in holding down premium increases.
This calculation is not a substitute for more detailed private sector demand projections previously undertaken (Hanning 2001) . These enable additional factors such as DRG standardised utilization changes and charge increases to be considered.
Is PHI uptake still Price Sensitive?
It has been argued that the introduction of LHC was largely responsible for the increase in uptake (Butler 2002 , Deeble 2003 . Others have argued that it is was the combined effect of the 30% tax rebate and LHC that led to the large increase in uptake (Schneider 2002 , Hanning 2002 . Access Economics is also of the view that price is a crucial factor in the uptake of PHI and has correlated PHI uptake and its affordability (Access 2002).
The latter views are consistent with the results of research by TQA Research which conducts regular surveys of consumer attitudes to PHI. It has stated that 'for every 1% increase in the price of private health insurance, a corresponding proportion of consumers are "very likely" to drop their private health cover' (Buffini, 2002) . The TQA statement may be more accurate if reformulated as 'for every 1% increase in the price of private health insurance above CPI, a corresponding proportion of consumers are "very likely" to drop their private health cover'. This is also consistent with unpublished TQA research conducted in the 1990s that suggested that the cost was the reason the majority of people dropped PHI. It is not clear how widely the results of this research are known. Unfortunately there is no detail available to provide information on whether price sensitivity varies between age cohorts.
These findings are also consistent with the most recent ABS Health Insurance Study undertaken in 1998. Table  13 in this Study states 66% of those surveyed stated that a major reason for not having PHI was "Can't afford it/too expensive". It was also a major reason 69% of the study subgroup who had relinquished PHI within the last two years had done so (ABS 1999) . It is now six years since this study was performed and a repeat survey would provide information of considerable interest given the major changes to PHI in recent years.
If the reformulated TQA statement is correct, there will be a substantial reduction in PHI following any future removal of the 30% rebate. Removing the 30% rebate would lead to an immediate 42% nett premium increase and corresponding reduction in PHI uptake. There may well be a "second round" increase if PHI cessation occurs predominantly among those with histories of relatively low claims. This is plausible given that this occurred during the period of reduction in PHI coverage in the 1990s. The average cost of claims per remaining person covered would increase markedly and would lead to further premium increases. A vicious circle of increasing premiums and decreasing PHI uptake would be established.
Measuring the effect of premium increases on PHI coverage requires an accurate projection of people covered that takes into account demographic and mortality factors so that changes in people covered due to these two effects can be distinguished from changes due to premium increases. The first projection method provides a means of doing this. If the number of people anticipated to retain PHI is not accurately projected, based on current coverage, analysis of the effect of premium increases on PHI coverage may be flawed.
Using the first projection method the actual September 2002 coverage is compared to that projected from September 2000. The reduction in people covered by PHI is 2.2% as noted in Table 3 There was significant variation in rate increases between funds and some other measures effectively raised the increase above 7%. Examples include the removal of discounts for electronic payments and increased co-payments under some tables.
For these reasons it is suggested that the decrease in people insured after appropriate demographic adjustment and the increase in premiums above CPI for the period September 2000 to September 2002 are consistent with the reformulated TQA statement. While further data is necessary to test the statement more fully, the relationship remains plausible despite the introduction of LHC. It is consistent with the TQA view that PHI uptake retains significant price sensitivity despite the introduction of LHC.
Conclusion
Analysing PHI coverage without considering demographic factors may well result in sub-optimal analysis in relation to the retention rate of people covered both in general and as a result of premium increases. It may also prevent full recognition of the effects of demographic changes on projected RHBO payments.
